Enrichment for living murine keratinocytes from the hair follicle bulge with the cell surface marker CD34.
It is widely believed that epithelial stem cells reside in the hair follicle bulge region. We investigated the hematopoietic stem and progenitor cell marker, CD34, as a potential marker of hair follicle bulge keratinocytes. Using a CD34-specific antibody, we identified intense membrane staining on keratinocytes in the bulge region of the mouse hair follicle. CD34 expression colocalized with both slowly cycling (label retaining) cells and keratin 15 expression. Live CD34+ keratinocytes were positively selected using antibodies to CD34 and alpha6 integrin in combination with fluorescent activated cell sorting. Sorted cells were analyzed for DNA content, and a staining profile was generated to confirm these cells as keratinocytes. CD34+ keratinocytes were predominantly in Go/G1, in contrast to CD34- cells, which had well defined G2/M and S phases. In addition, CD34+ keratinocytes were found to express alpha6 integrin more intensely than CD34- cells (p<0.05), identifying this population as an alpha6 integrin bright subset. When seeded at clonal density, CD34+ keratinocytes formed larger colonies than CD34- cells (p<0.05), indicating a higher proliferative potential. All flow-sorted cells were positive for keratin 14 expression, and negative for keratin 1, loricrin, vimentin, and CD31. The majority of CD34+ cells (98%) were positive for keratin 6, establishing this population as basal keratinocytes of follicular origin. CD34 message was detected by reverse transcription polymerase chain reaction predominantly in the CD34+ keratinocytes, confirming specificity of the antibody. This work is the first to demonstrate that CD34 is a specific marker of bulge cell keratinocytes in the cutaneous epithelium. Furthermore, the use of this marker facilitates isolation of live epithelial cells with stem and progenitor cell characteristics, potentially providing a tool for the study of carcinogen target cells, gene therapy, and tissue engineering applications.